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1 |  INTRODUCTION
Pulmonary rehabilitation (PR) is a crucial part of the man-
agement of respiratory disease, mostly delivered to those 
with COPD although this has widened in recent years to 
encompass bronchiectasis, interstitial lung disease (ILD) 
and asthma.1,2 PR is defined as ‘a comprehensive interven-
tion based on a thorough patient assessment followed by 
patient- tailored therapies, which include, but are not lim-
ited to, exercise training, education and behaviour change, 
designed to improve the physical and psychological con-
dition of people with chronic respiratory disease and to 
promote the long- term adherence to health- enhancing 
behaviours’.3 Theoretically, PR should equip participants 
with the right tools to take control of their condition, which 
should include the acquisition and use of self- management 
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Abstract
Objectives: Pulmonary rehabilitation (PR) involves a significant component of edu-
cation, but little has been published on what educational content is covered or how it 
is delivered. This survey study set out to investigate how PR education is delivered 
in practice.
Methods: A survey was designed to investigate the current educational delivery and 
which topics respondents reported should be included in a PR programme. The sur-
vey was sent to 11 Scottish PR Action group regional leads.
Results: Nine completed the questionnaire (81.8%). Education was reported to be 
predominately group- based and face- to- face (n = 9, 100%) consisting of between 6 
and 12 sessions. Most educational topics lasted 15 min or less, some topic areas were 
not consistently covered. The educational content was variable and not personalised 
to individual needs. Three health areas undertook informal literacy assessment at 
baseline assessment and when tailoring COPD plans. Often attendance at educational 
sessions was not needed to ‘complete’ PR.
Conclusions: Content and delivery of educational topics were varied, and no consist-
ent outcome measure to assess the effectiveness of education was used.
Practice implications: Education needs to be delivered in a patient- centred way 
tailoring for literacy skills using a range of different teaching approaches and aids.
K E Y W O R D S
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skills as well as motivating and empowering participants. 
Specific skills are needed by PR staff to deliver this, in-
cluding training in motivational interviewing and shared 
decision- making.4 Key components of self- management 
education include smoking cessation, self- recognition and 
treatment of exacerbations, nutritional advice and man-
agement of dyspnoea.5,6 Follow- up support, for example 
maintenance exercise programmes, should be an integral 
part of PR. It is important that the education component 
of PR does not just facilitate knowledge transfer but pro-
motes sustained behaviour change.3,7– 9 PR can involve de-
livery which is often didactic, rather than person- centred, 
where the educator is the expert delivering information 
to a potentially passive patient. Other specialities have 
shown the positive impact of delivering education which 
is more person- centred (ie Small group and interactive).10 
Participants should be involved in goal- setting, decision- 
making and tailoring education and interventions to their 
needs and priorities. 11,12
Published research has identified that there is significant 
variation in the content and delivery of education within PR 
programmes.13– 15 The most recent British guidance on PR16 
does not specify the core components of education in PR and 
how this should or could be delivered in practice. This sur-
vey study set out to identify in more detail what educational 
content is delivered in practice and how is it delivered within 
PR across Scotland.
2 |  MATERIALS AND METHODS
2.1 | Sample
The Scottish Pulmonary Rehabilitation Action Group 
(SPRAG) is a multidisciplinary, national group which 
aims to raise the profile and quality of PR services across 
Scotland. Where possible, SPRAG has regional leads 
working in PR in each of the NHS Board areas. Of the 
14 NHS Boards, 11 have a PR service and a SPRAG rep-
resentative regional lead. All of the regional leads were 
physiotherapists.
2.2 | Data collection
Questionnaires were sent electronically to the 11 regional 
leads via the Scottish Pulmonary Rehabilitation Action Group 
(SPRAG) with a supporting email to explain the purpose of 
the study. The questionnaires were delivered in January 2018 
with 2  months given for completion. A reminder was sent 
4 weeks after the initial mailing. Completion of the survey 
was taken as implied consent.
2.3 | Survey tool
A review of the current published literature about education 
in PR was used to inform the development of the survey tool 
providing a total of 40 educational topics. The tool was esti-
mated to take about 30– 45 min to complete and consisted of 
23 pages covering:
1. Demographic data– – Data were collected on the PR 
programme (ie timing/length of educational sessions), 
team staff mix, usual participants, variations in delivery, 
referral criteria for PR and outcome measures (especially 
for education)
2. Current content and delivery of education within the PR 
programme– – A list of 40 educational topics was devel-
oped from the literature, participants completed details on 
the time allocation, mode of delivery, staff lead and any 
educational tools used.
3. Prioritisation exercise– – Participants were asked to rank 
which educational topics should be included, and whether 
they should be addressed within a group or one- to- one 
session. Details of which type of staff should be involved 
in the delivery of the topic/session were also collated.
The questionnaire mainly consisted of closed questions 
using forced choice answers of yes/no or a list from which to 
select a response. Some questions provided free text boxes to 
extra information about how services were delivered, details 
about self- referral, top- up classes, differences in programme 
delivery and details on how programmes were tailored.
Face validity of the questionnaire was determined by 
local PR teams and the SPRAG committee. Following dis-
cussion, the tool was amended to reflect this feedback and 
minor adjustments were made. If necessary, individuals 
were contacted to clarify responses or to provide additional 
information.
2.4 | Data management and analysis
Data were entered into SPSS for analysis (IBM, Version 
24.0) removing any identifiable data at the point of data 
entry, regional board areas were coded and numbered. Free 
text data were analysed separately using content analysis. A 
basic descriptive analysis was produced to provide a narra-
tive of the variation across Scotland.
3 |  RESULTS
Responses were received from 9 out of the 11 (response rate 
81.8%) Scottish Pulmonary Rehabilitation Action Group 
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(SPRAG) regional leads within Scotland. The responses in-
cluded 17 PR teams, with a median of 1 team in each region 
(range 1– 3). Regional leads were not in place for 3 of the 14 
regions at the time of the survey and thus, our findings re-
flect practice for 64% (9/14) of PR services delivered across 
Scotland.
Table  1 shows the delivery and set- up of the PR pro-
grammes. There were differences in delivery (use of rolling/
block programmes and modes ie tele- based). However, ed-
ucation was predominately community or hospital- based, 
group- based and face- to- face (ie in person) in all health board 
areas (100%, 9/9). Eight out of the nine respondents (88.9%, 
8/9) reported that those with other conditions still attended 
the education classes, 55.6% (5/9) respondents reported that 
the education was adapted occasionally or ran for separate 
disease groups. Exercise sessions were longer (mean 55 min, 
range 45– 60) compared to education sessions (mean 35 min, 
range 30– 60).
Pulmonary rehabilitation programmes lasted around 
7  weeks (range 6– 8  weeks) with a typical education 
programme of 6 (±1.5) h. Education and exercise were 
usually delivered within the same session, and in most pro-
grammes, education was delivered after exercise (88.9%, 
8/9). All reported that education session attendances were 
recorded (100%, 9/9). The minimum number of educa-
tional sessions needed for completion of PR ranged from 
0 to 12 (mean 6.3), meaning in some programmes partic-
ipants could be a ‘completer’ in the programme without 
having to attend any education sessions. Just under half of 
respondents (44.4%, 4/9) reported the use of top- up classes 
for appropriate participants, these are usually one- to- one 
sessions focusing on areas such as inhaler technique and 
anxiety management.
All respondents (100%, 9/9) reported that sessions 
were included on enhancing participant's self- management 
skills by providing education about their condition, and 
increasing their confidence. These included medication 
knowledge, awareness of symptom triggers and controlling 
symptoms, management of exacerbations and management 
for emergencies. A third (33.3% 3/9) of respondents re-
ported that literacy assessment or educational level attain-
ment (used as a proxy for health literacy) was undertaken 
at recruitment to PR programmes within their regions. 
However, this appeared to be primarily done informally 
without any structured assessment tools. All asked patients 
if they needed assistance and understood the questionnaires 
or observed whether they could complete the paperwork to 
assess their capability. Two thirds of respondents reported 
that they developed/implemented a COPD plan with 44.4% 
(4/9) tailoring this for perceived literacy levels (eg review 
of reading materials by patient information service/expert 
group, use of pictorial representation).





In- patient 11.1% (1/9)
Hospital- based 77.7% (7/9)
Community- based 88.8% (8/9)
Tele/internet/video- delivery 44.4% (4/9)
Home- based 44.4% (4/9)
Early Post- Discharge 44.4% (4/9)
Individualised One- to- one 88.8% (8/9)
Rolling programme 33.3% (3/9)
Mixed at different sites 11.1% (1/9)
Education class size mean, (SD) 12.1 (5.3)
Number of attendances per week mean, (SD) 1.7 (0.4)
Exercise session length (min) mean (SD) 55.0 (7.5)
Education session length (min) mean (SD) 35.0 (10.6)
Programme length (weeks) mean (SD) 6.6 (0.9)
Total education session hours mean (SD) 6.4 (1.5)
Education delivered before or after the exercise component
Before 11.0% (1/9)
After 88.8% (8/9)
No of education sessions per programme mean 
(SD)
10.3 (2.6)
Number of educational sessions needed for 
completion mean (SD)
6.3 (4.4)




If needed 11.1% (1/9)
After care– – support group available 44.4% (4/9)
After care– – telephone support available 44.4% (4/9)
After care– – supervised exercise 66.6% (6/9)




Does the service access self- referrals?
Yes 0.0% (0/9)
No 100.0% (9/9)
Can participants self- refer back to PR
Yes 11.1% (1/9)
No 88.8% (8/9)
Are patients with the following conditions accepted
Pulmonary fibrosis 100.0% (9/9)
Cystic fibrosis 55.5% (5/9)
(Continues)
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3.1 | Staff delivering PR education
Figure 1 shows the PR team structure. The survey asked 
about the PR team members, who were involved in teaching 
within PR, and although many were experienced, with a wide 
range of experience (COPD diploma, PR courses, MSc and 
other accredited courses) none had specific teaching qualifi-
cations (eg PgCert) (Figure 2).
3.2 | Educational topics delivered as 
part of PR
Participants reported that most of the educational topics 
listed were delivered (Supporting tables). Less frequently in-
cluded topics were: use of oxygen (66.7%, 6/9), information 
about benefits/welfare rights (66.6%, 6/9) and how to make 
end of life decisions (55%, 5/9). Advance directives (33.3%, 
3/9), sexuality (33.3%, 3/9) and ‘communicating with your 
healthcare provider’ (33.3%, 3/9) were infrequently included 
in PR. Most sessions were delivered in a group format with 
one- to- one sessions less likely. In some cases, a mixture of 
both group and one- to- one were used, that is chest clearance 
(44.4%, 4/9), anxiety management (44.4%, 4/9), smoking 
cessation (33.3%, 3/9) and improving self- efficacy and con-
fidence (33.3%, 3/9).
Very few educational sessions (<2) appeared to last longer 
than 45 min. Some were found to last between 30 and 45 min 
(44.4%, 4/9), for example, pharmacology (44.4%, 4/9) the 
benefits of exercise (44.4%, 4/9) and chest clearance (44.4%, 
4/9). Most topics were delivered in shorter sessions, lasting 
15  min or less (pathophysiology 33.3%, 3/9; medical tests 
55.6%, 5/9; oxygen and NIV 33.3%, 3/9). The topics which 
are not routinely covered or only covered when requested are 
shown in the Supporting tables.
3.3 | Who delivered the education and what 
tools were used?
Most participants reported specialist physiotherapists were 
often the lead for sessions such as the benefits of exercise 
(88.8%, 8/9), anxiety control (55.6%, 5/9), breathing exer-
cises (88.8% 8/9) and strengthening exercises (88.8%, 8/9). 
Specialist nurses predominately led on sessions involving 
use of inhalers (55.6%, 5/9), smoking cessation (44.4%, 4/9), 
recognising exacerbations (66.7%, 6/9), action plans (44.4%, 
4/9) and oxygen (44.4%, 4/9). Several educational sessions 
did not have a lead identified including end of life, advance 
directives, benefits and travel and leisure activities.
Interactive lecturing, where opportunities were made to 
involve PR participants in topic discussion, were the most 
commonly used style for most sessions with more than half 




Comorbid heart failure 66.6% (6/9)




Pre- thoracic surgery 66.6% (6/9)
Post- thoracic surgery 55.5% (5/9)
Pulmonary hypertension 55.5% (5/9)
Cardiac conditions 33.3% (3/9)
Note: Abbreviation: pulmonary rehabilitation, PR.
T A B L E  1  (Continued)
F I G U R E  1  Pulmonary rehabilitation 
team structure (n = 9)
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of the 40 sessions. Demonstration techniques were used 
in some sessions with more than half of the respondents 
(55.6%, 5/9) using this technique in eight sessions (eg use 
of inhalers, breathing strategies, chest clearance, breathing 
and strengthening exercises). Motivational interviewing or 
case studies were used infrequently with three or less re-
spondents using this technique in 34/40 sessions, and four 
or less using case scenarios in 20/40 sessions. There was 
very little use of peer observation, that is use of an expert 
patient, apart from the session on support groups. Group 
discussions were well utilised, with more than half of par-
ticipants using these in 24 out of the 40 sessions. Around 
half used Powerpoint (3– 4/9) for a few sessions but there 
was evidence of greater use of printed materials for many 
topics. (Supporting tables).
Examining how individual sessions are planned and or-
ganised has shown that only in one session (energy conser-
vation/pacing) did more than half the respondents undertake 
an assessment of information needs. The participants were 
asked if they evaluated PR participant's self- efficacy for any 
of the educational sessions which could have included the 
use of formal tools or informal assessment. However, this 
only occurred for one session, inhaler technique, where just 
over half of the respondents reported assessing self- efficacy 
(44.4%, 4/9). There was no use of learning contracts in any 
sessions apart from the session on anticipatory care planning 
(33.3%, 3/9). Some respondents reported previously that all 
of their materials were assessed, but for individual sessions 
there was no report of adapting the materials for literacy lev-
els at the point of delivery.
3.4 | Outcome measures
A range of outcome measures were reported from re-
spondents around assessment of attendees’ satisfaction 
and self- management skills based on the education that 
they received within the programmes. The tools reported 
included the Consultation and Relational Empathy (CARE) 
questionnaire, Patient Activation Measure (PAM), Chronic 
Respiratory Questionnaire (CRQ), Lung Information 
Needs Questionnaire (LINQ) and COPD Assessment Test 
(CAT).17– 21
4 |  DISCUSSION
This survey is part of a programme of work examining how 
education is delivered in PR. Our previous systematic review 
showed that in the published literature several topics were 
not featured and there were few tools used to evaluate the 
effectiveness of education.22
This cross- sectional survey provides data on 64% of the 
PR sites across Scotland (response rate of 81.8%, 9/11 re-
spondents), includes data from 17 PR teams across Scotland. 
This survey set out to examine what is delivered in practice, 
it is the first to show in detail what educational content is 
delivered and who is involved in the teams and delivery of 
education within PR across Scotland.
How we deliver education is important, it is key to pitch 
information at the right level and give learners a range of 
tools to help them understand and benefit from the infor-
mation being delivered. Several studies have shown that 
around 15% of the population have literacy issues so it is 
important to ensure that materials are appropriate and ac-
cessible for all participants.23– 25 We already know that in a 
COPD population there will be high levels of poor health 
literacy, impacted in part by the increase in dementia and 
cognitive decline in older adults.26 In our study we found 
a small number of respondents reported informally under-
taking a literacy assessment, taking cues from participants, 
but teams did not use formal assessments or questionnaires. 
F I G U R E  2  Staff delivering pulmonary 
rehabilitation education (n = 9)
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In some areas help was offered to complete questionnaires 
and other written materials, such as exercise diaries, but 
this was not reported in all health areas, despite published 
evidence which suggests that healthcare professionals may 
often overestimate literacy levels.27,28 Levasseur et al sug-
gests that most of those working in a rehabilitation envi-
ronment do not know enough about health literacy and it 
is not embedded into their practice.29 This suggests staff 
need to receive training to be able to recognise those with 
literacy issues and improve the delivery of education as this 
problem will increase as the population continues to get 
older. There was frequent use of Powerpoint and printed 
materials in this study which was also highlighted in the 
National COPD audit programme.30 Part of the focus of 
the National COPD Audit focussed on the availability of 
formats for other languages or Braille formats, however 
there was no mention of tailoring or checking materials 
for health literacy levels in the UK National Audit.30 In 
contrast, our study has shown a few respondents reported 
that their reading materials were assessed for reading age 
and literacy levels. However, it is important to consider not 
only health literacy but also different learning styles, for 
example VARK.31 Educational materials should use differ-
ent formats to ensure that PR participants have a range of 
ways to learn.
There needs to be a systematic approach to review the 
learning needs of individuals/groups for literacy or learning 
difficulties and appropriate tailoring of educational sessions. 
Often within teams there were no specific leads for some 
of the more holistic sessions which may impact on whether 
these sessions are included, delivered regularly or updated. 
Innovative approaches are needed to deliver PR to ensure 
that sessions are not just Powerpoint and handouts. Use of 
expert patients, demonstrations and other tools are needed 
to enhance delivery and motivate participants to become 
effective self- managers. The use of expert patients is sug-
gested in the BTS guidance16 and the ATS workshop32 sug-
gests staff may need additional training to deliver education 
effectively. Motivational interviewing is a well- recognised, 
effective tool to promote behaviour change,33 but it has been 
shown as difficult to implement.34 Motivational interviewing 
or case scenarios were used infrequently. A small number of 
participants (22.3%, 2/9) reported using motivational inter-
viewing in eight sessions including, goal setting, depression, 
psychological impacts of the disease and benefits of exercise. 
However, in the smoking cessation session, 33.3% (3/9) of 
participants used motivational interviewing techniques.
In the current PR guidelines and publications1– 3 the edu-
cational topics focus on the biomedical aspects of respiratory 
disease such as pathophysiology and treatment of exacer-
bations. There are other important topics such as educating 
participants to recognise symptoms of exacerbations and sup-
porting patients on how to use inhalers well. Completing of 
a PR programme should develop individuals to be ‘effective 
self- managers’ through knowledge acquisition and develop-
ment of self- management skills. Other components of the 
programme should also inform participants of the benefits of 
amenities such as support groups, welfare and benefits avail-
able.35 Topics which are less biomedical and more holistic, 
were not well- covered within the PR programmes, these in-
cluded topics such as end of life decisions, advanced direc-
tives, sexuality and key areas including communicating with 
your healthcare provider. None of the respondents suggested 
removing any of the topics, only that they should last for a 
shorter period of time.
Those with COPD and other respiratory long- term condi-
tions frequently have high levels of anxiety and depression.36 
Our findings showed that just under half of the health areas 
incorporated tailoring for those with high HADS scores (or 
similar) for anxiety and or depression including more support 
and one- to- one sessions. Another way to tailor PR to individ-
ual needs is to provide additional resources such as top- up 
classes, to provide one- off sessions (usually one- to- one) on 
anxiety management, inhaler technique etc In this survey, 
these were reported to be available in just under half of the 
health areas, usually one- off one- to- one sessions covering 
topics like inhaler technique and anxiety management usu-
ally by the team or referral to appropriate services. This type 
of flexible approach may allow more effective management 
of the programme to balance access for first- time attendees 
and repeat attendees.
There is an increasing number of participants who attend 
PR who do not have COPD but have another condition such 
as ILD, or who are pre or post- operative for lung cancer. This 
makes delivery of education more complex and highlights the 
limitations of a standard education programme and the need 
for a more tailored approach. Our study has shown that a high 
number of attendees with other respiratory conditions do at-
tend the education sessions.
Our results have shown that evaluating the effectiveness 
of education in PR tends to be undertaken using patient 
feedback sheets or comments. Four respondents reported 
using generic feedback forms to assess outcomes. Our 
survey findings revealed no specific educational outcome 
measure was used to measure knowledge or behaviour 
change specific to education which is important to be able 
to assess educational outcomes in a structured manner. 
‘Patient learning’ was highlighted in the CHSS PR report 
37 as an outcome measure but it was only used in 45.5% 
(5/11) of the health areas, much lower than measurements 
of exercise capacity and QOL both measured routinely in 
a much larger number of sites. Thirty- three per cent of PR 
sites in the National UK wide COPD audit programme 
measured knowledge gained during education.30 Tools are 
available to measure acquisition of knowledge (eg LINQ, 
UCOPD, Bristol Knowledge questionnaire).38– 40 The Lung 
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Information Needs Questionnaire (LINQ) questionnaire 20 
does measure knowledge but was used infrequently (n = 1). 
There are other tools which could show mastery of skills, 
self- efficacy and some evidence of self- management skills 
such as the Patient Activation Measure (PAM) and the 
PRAISE tool,18,41 these could be used to assess the effects/
effectiveness of the education component of PR.
Education outcomes are poorly monitored and measured 
in PR. Appropriate outcome measures need to be imple-
mented to ensure education is delivered in an effective way 
to empower patients to manage their conditions. Monitoring 
these outcomes could facilitate greater tailoring of content 
for individual needs and better training for PR professionals 
to facilitate the development and efficacy of their educator 
role.29 Appropriate tools need to measure the effectiveness of 
current programmes to ensure outcomes are being measured. 
Education needs to be delivered in patient- centred ways, in-
corporating literacy skills, specific respiratory conditions and 
timing with a mixture of learning approaches utilising expert 
patients where possible.
We acknowledge a limitation of this study is that we 
did not assess patient views on what should be included as 
content in the educational components of PR programmes, 
thus further work on this aspect would be valuable to in-
form future design and delivery of education within PR 
programmes.
Future work needs to investigate patient's experiences of 
educational components of PR and their expectations of the 
programmes.
CONFLICT OF INTEREST
The authors declare that they have no conflicts of interest 
with the content of this article.
AUTHOR CONTRIBUTIONS
All authors were involved in the design, analysis and write-
 up of the study.
DATA AVAILABILITY STATEMENT
Data available on request from the authors due to privacy/
ethical restrictions.
ETHICAL APPROVAL
Gatekeeper approval was given by The Scottish Pulmonary 
Rehabilitation Action Group (SPRAG) to disseminate the 
survey via the regional leads. Ethical approval for the project 
was obtained from the School of Health and Life Sciences 
ethics committee at Glasgow Caledonian University (HLS/
NCH/17/013).
ORCID
Nicola J. Roberts   https://orcid.
org/0000-0002-7589-8113 
REFERENCES
 1. National Clinical Guideline Centre. Chronic Obstructive 
Pulmonary Disease: Management of Chronic Obstructive 
Pulmonary Disease in Adults in Primary and Secondary Care. 
London: National Clinical Guideline Centre; 2010. http://guida nce.
nice.org.uk/CG101/ Guida nce/pdf/English
 2. Global Strategy for the Diagnosis, Management and Prevention 
of COPD, Global Initiative for Chronic Obstructive Lung Disease 
(GOLD). 2014. http://www.goldc opd.org/
 3. Spruit MA, Singh SJ, Garvey C, et al. An Official American 
Thoracic Society/European Respiratory Society statement: key 
concepts and advances in pulmonary rehabilitation. Am J Respir 
Crit Care Med. 2013;188:e13- e64.
 4. Benzo R, Vickers K, Novotny PJ, et al. Health coaching and chronic 
obstructive pulmonary disease rehospitalization. A randomized 
study. Am J Respir Crit Care Med. 2016;194:672- 680.
 5. Effing TW, Bourbeau J, Vercoulen J, et al. Self management 
programmes for COPD: Moving forward. Chron Respir Dis. 
2012;9:27- 35.
 6. Gibson PG, Powell H, Coughlan J, et al. Self- management edu-
cation and regular practitioner review for adults with asthma. 
Cochrane Database Syst Rev. 2003;1:CD001117.
 7. Nici L, Donner C, Wouters E, et al. ATS/ERS statement 
on pulmonary rehabilitation. Am J Respir Crit Care Med. 
2006;173:1390- 1413.
 8. Rabe KF, Hurd S, Anzueto A, et al. Global strategy for the diagno-
sis, management, and prevention of chronic obstructive pulmonary 
disease: GOLD executive summary. Am J Respir Crit Care Med. 
2007;176:532- 555.
 9. Vestbo J, Hurd SS, Agustí AG, et al. Global strategy for the diagno-
sis, management, and prevention of chronic obstructive pulmonary 
disease: GOLD executive summary. Am J Respir Crit Care Med. 
2013;187:347- 365.
 10. Meng K, Musekamp G, Schuler M, et al. The impact of a self- 
management patient education program for patients with chronic 
heart failure undergoing inpatient cardiac rehabilitation. Patient 
Educ Couns. 2016;99:1190- 1197.
 11. Leplege A, Gzil F, Cammelli M, Lefeve C, Pachoud B, Ville I. 
Person- centredness: conceptual and historical perspectives. Disabil 
Rehabil. 2007;29:1555- 1565.
 12. Thuesen J, Ravn MB, Petersen KS. Towards person- centred re-
habilitation in dementia – a narrative synthesis. Disabil Rehabil. 
2020;1- 7.
 13. Yohannes AM, Connolly MJ. Pulmonary rehabilitation pro-
grammes in the UK: a national representative survey. Clin Rehabil. 
2004;18:444.
 14. Brooks D, Sottana R, Bell B, et al. Characterisation of pulmo-
nary rehabilitation programs in Canada in 2005. Can Respir J. 
2007;14:87- 92.
 15. O’Neill B, Elborn S, MacMahon J, Bradley JM. Pulmonary reha-
bilitation and follow on services: a Northern Ireland survey. Chron 
Respir Dis. 2008;5:149- 154.
 16. Bolton CE, Bevan- Smith EF, Blakey JD, et al. British Thoracic 
Society guideline on pulmonary rehabilitation in adults. Thorax. 
2013;68:ii1- ii30.
 17. Mercer SW, McConnachie A, Maxwell M, Heaney D, Watt GC. 
Relevance and practical use of the Consultation and Relational 
Empathy (CARE) Measure in general practice. Fam Pract Narnia. 
2005;22:328- 334.
8 |   ROBERTS ET al
 18. Hibbard JH, Stockard J, Mahoney ER, Tusler M. Development 
of the Patient Activation Measure (PAM): conceptualizing and 
measuring activation in patients and consumers. Health Serv Res. 
2004;39:1005- 1026.
 19. Williams JEA, Singh SJ, Sewell L, et al. Development of a self- 
reported Chronic Respiratory Questionnaire (CRQ- SR). Thorax. 
2001;56:954- 959.
 20. Jones RC, Wang X, Harding S, Bott J, Hyland M. Educational 
impact of pulmonary rehabilitation: lung information needs 
Questionnaire. Respir Med. 2008;102:1439- 1445.
 21. Jones PW, Harding G, Berry P, et al. Development and first valida-
tion of the COPD Assessment Test. Eur Respir J. 2009;34:648- 654.
 22. Roberts NJ, Kidd L, Kirkwood K, Cross J, Partridge MR. A sys-
tematic review of the content and delivery of education in pulmo-
nary rehabilitation programmes. Respir Med. 2018;161- 181.
 23. Gordon MM, Hampson R, Capell HA, Madhok R. Illiteracy in 
rheumatoid arthritis patients as determined by the Rapid Estimate 
of Adult Literacy in Medicine (REALM) score. Rheumatology. 
2002;41750- 41754.
 24. Taylor J, Dawson S, Sridhar M, et al. Functional illiteracy amongst 
those with chronic obstructive pulmonary disease (COPD). Eur 
Respir J. 2005;26:57s.
 25. Williams MV, Baker DW, Honig EG, Lee TM, Nowlan A. 
Inadequate literacy is a barrier to asthma knowledge and self- care. 
Chest. 1998;114:1008- 1015.
 26. Roberts NJ, Ghiassi R, Partridge MR. Health literacy in COPD. Int 
J Chron Obstruct Pulmon Dis. 2008;3:499- 507.
 27. Dickens C, Bl L, Cromwell T, Piano MR. Nurse overestimation of 
patients’ health literacy. J Health Commun. 2013;18:62- 69.
 28. Rogers ES, Wallace LS, Weiss BD. Misperceptions of medical un-
derstanding in low- literacy patients: implications for cancer pre-
vention. Cancer Control. 2006;13:225- 229.
 29. Levasseur M, Carrier A. Do rehabilitation professionals need to 
consider their clients’ health literacy for effective practice? Clin 
Rehabil. 2010;24:756- 765.
 30. Pulmonary Rehabilitation: Time to Breathe Better. RCP London. 
[Internet]. https://www.rcplo ndon.ac.uk/proje cts/outpu ts/pulmo 
nary- rehab ilita tion- time- breat he- better. Accessed February 12, 
2020.
 31. VARK A Guide to Learning Styles. www.vark- learn.com. Accessed 
January 25, 2019.
 32. Blackstock FC, Lareau SC, Nici L, et al. Chronic obstructive pul-
monary disease education in pulmonary rehabilitation workshop 
report. Ann Am Thorac Soc. 2018;15:769- 784.
 33. Rollnick S, Miller WR, Butler CC, Aloia MS. Motivational inter-
viewing in health care: helping patients change behavior. COPD. 
2008;5(3):203.
 34. Shannon R, Donovan- Hall M, Bruton A. Motivational interview-
ing in respiratory therapy: what do clinicians need to make it part 
of routine care? A qualitative study. PLoS One. 2017;12:e0187335.
 35. Wilson JS, O’Neill B, Reilly J, MacMahon J, Bradley JM. 
Education in pulmonary rehabilitation: the patient’s perspective. 
Arch Phys Med Rehabil. 2007;88:1704- 1709.
 36. Zigmond AS, Snaith RP. The Hospital Anxiety and Depression 
Scale. Acta Psychiatr Scand. 1983;67:361- 370.
 37. Chest, Heart and Stroke Scotland, Scottish Pulmonary 
Rehabilitation Action Group. 2017 Pulmonary Rehabilitation 
Survey. https://www.chss.org.uk/docum ents/2017/06/2017- pulmo 
nary- rehab - report.pdf. Accessed January 9, 2019.
 38. Hyland ME, Jones RCM, Hanney KE. The lung information needs 
questionnaire: development, preliminary validation and findings. 
Respir Med. 2006;100:1807- 1816.
 39. O'Neill B, Cosgrove D, MacMahon J, McCrum- Gardner E, 
Bradley JM. Assessing education in pulmonary rehabilitation: 
the Understanding COPD (UCOPD) questionnaire. COPD. 
2012;9:166- 174.
 40. White R, Walker P, Roberts S, Kalisky S, White P. Bristol COPD 
Knowledge Questionnaire (BCKQ): testing what we teach patients 
about COPD. Chron Respir Dis. 2006;3:123- 131.
 41. Vincent E, Sewell L, Wagg K, Deacon S, Williams J, Singh 
S. Measuring a change in self- efficacy following pulmo-
nary rehabilitation: An evaluation of the PRAISE tool. Chest. 
2011;140:1534- 1539.
SUPPORTING INFORMATION
Additional Supporting Information may be found online in 
the Supporting Information section.
How to cite this article: Roberts NJ, Kidd L, 
Kirkwood K, Cross J, Partridge MR. How is the 
education component of pulmonary rehabilitation 
delivered in practice– – Is it patient- centred?. Clin 
Respir J. 2021;00:1– 8. https://doi.org/10.1111/
crj.13371
